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The mathematical theory of thermal exploslons. 1I.
Industion near the explost H ction for
the coticentration change. D). Frauk-Kamenetslil, .deta
Physicochim. U888, 20, T20-30(1045): of. (.A. 3,
18539, 37, 373%—The shift of the exploslon limit due to
change In concn. of reactants can be found if the induction
petiod near the explonon limit is known. A general solu-

tion foe this induction perkut is reachod by the metha! of
cyponent  expansion previously  developed  (Ct. 33,
OHO%, T autocatalytic seactious 1o currection fie
concn, changes is requited.  Nutoerical values of the
rection are given for the following nonautocatalytic
reactions: «ecompn. of szomethane, decompn. of ethyl
azide, decompn. of N0, dimerization of C;H,. E. H.
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» { flume pees the walls. D. A. Frank.
EELES e o R A o
ey rer. (oA, 34,5503° —-Sicy he beat B rom

a gas Bame fs directed to the unburned gas and Mt'l‘:mh

cumbustion pruducts, the Bame in & gas strcam mus »

an angle with a heated o eatalyzing wall such that hurne!
£as is found hetween the wall and the more distant past
of the flame, (.x., that partik s of the lame rathes distant
froms the wall, 1 the wall is stunferately roul, the flame
tuay resch the wall, in which case the angle between the
wall and the fame will be such that unbusned gas will be
feund between the wall and the more distant part of the
flame. The shape of the flame will be the same near the
wall, but iv will fail to reach the wall, provided the coul-
ing effect of the wall is sufficiently intenss. An enual
spuce between wall and tube s established whenever the
tlame has the possibility of moving outshie the end of
. lube, J. W. Prerv
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N. E. Zhukovsky Central Aero-Hydrodynamic Inst., Moscow
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Microdiffusional turbuleat combustion. p:' ﬁ?ﬂm’;,
KW and K. M, Minskil. Doklady . Nauk
SR8 4(1045) . —When the microturhulence
in the stream of air (produced by bafiies) is less than the
degree of atomization (comminution) of the particles of -
liquit! fuct {gasoline), micromixing occurs after turbulent-
diffusion, and the rate of burning increases proportionally
with the velocity of the stream. 0. W. Willcox

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3

CmNL E) RS et

XS s

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3"



0

AT b BV T RV

2279, S
, E.
OF FORMATION OF ACZTYLENE

H, and
» 3%

Chem., 11.8.5.R,,
1947, kb 29%69).

.
Tomedm TLOANTS ey

i
'
)
H
)
4
i

T T e

[ S e

waYEAIALY
FATELALY !
Lt

e
T

;;I;LUIGKAL LITER ““L‘:ﬁ“!..‘:lf‘,,._

93080 Hir ONV 6t

APPROVED FOR RELEASE: 06/13/2000

TERAL REACTO Oi.kg}gym:\k-hmmohkn,

pk-Kamenotekil, D. A.
13:?1317, 1319-1323 “hem. Abstr.,

6/13/2000 CIA-RDP86-00513R000413610003-3

Fi

EXFDOSIVE DiCOMD 0SITION
D' A‘ Ill.
AT HEAT DECOMPOSITION OF

(J. Phys.

II.

I9Gen $IIGVINVE —rdwed )

CIA-RDP86-00513R000413610003-3"



"APPROVED FOR RELEASE: 06/13/2000

AT AR PR TS, e o
T

P<Y

.CIA-RDP86 -00513R000413610003-3

APPROVED FOR RELEASE: 06/13/2000

[J [ X ] ® .Xﬂ: A
o o:oooc00|000000ooco v
oa! ¢ !anlllll nuNRN luonnoun
M-“-“' ll* L.I-L,J-LJ.W
00 Al e OO ¥ A " [} LXAL1 T I ’
oo sl I ; . “sRocendl L FRLSTA) D000 '.;
oo | ’ imhm' AL Mudnln's loperedacha 2 »
L L v KNl = Diffuslon 'ch Trans- 20
£ or In w ¢} Moscowt faadatel. Akad.
oo *Nauk 8.8.8.R. . His. 17, Reviewed in .o
e uip UmAHKN- ir.m—mmx
o0 &y S X
o0 2|3 YN
o0 2 o0
ootg e
T X 00
009 «9e
T 2'”
eo v P 1)
(Y R S‘O
2 me
> 1
¢ " 1 J
[ ] 00
Rt we
i vo o
al |3 o O
B i All u.A II‘AI\““IL LITERATVRE CLAMMPICATION [§ ador A *y--4 ‘.
.' T80 AN IIV = e e T I T S - - e T == 1 |me
R] - tenoas ¢ __————'ETFEW " (T STITIV Ol owv a1t ®
SRR ::Iiill‘iiil:i:::il'..
cclenccscecoees Y RILX
° ::SO:CIIO......O...OW..O.O....0.0.0O.....O..
i A RIPE AT b B

PR I

CIA-RDP86-00513R000413610003-3"



"APPROVED FOR RELEASE 06/13/2000 CIA-RDP86 00513R000413610003 3

R R o ¥ i ot O PR e 5
o !

FRANR-KAVENETORTY Dy ne

tr. of chem. sciencee (Inctit. Khimicheskoy fizdz) AX SSUR).

Deliver-d & coper "Modellrovaniye nvretseesov nerencosa! at
Vecr. kenfrrenteiyn ro ketalizu, Moy 1047, Moscow.

source: Urnekhi khimii, 1647, Yo. L. m. FCS,
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ZEL'DOVICH, Ya.B.; SADOVNIKOV,P.Ya. [deceased]; FRAX
i 'Y . . H m“msxlr D PR
VOYEVODSKIY,V.V,, redaktor; SKMRNOV,N.N. » EEEAERIE o rakts or'ié“‘

GALYSHCINA,O.V,, tekhnicheskiy redaktor

(Oxidation of nitrogen during combustio
gorenil, Moskva, Izd-vo Akademii nauk S
(Nitrogen)
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n] Okislenie azota pri
SSR, 1947. 144 p.
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densate in the p:dmd o .'&" ool th.D‘m
of syath acotome. D, A,
Frunk-Kaimnene! .and E. B. Fridman (Gor'kil State
Univ.), "Zitwdshays Leb. 18, 43-7(147)(in Russian),—
Refractive indexes ni} of teruary mixts. Me,CO-Mey-
CHOH-IO were detd. and plotted aguinst G Hi) for
variois Mo O-MGCHOH matios.  On all curves for
Mo UHOH 0-73%: tof the st MaCO + Me,UHOHD,
n fuis @ san. st about $4-18% 1,0, the max. dirapprarns .
far pure MeyCHOH-HO. At bigh 1,0 contents, the
curves for various MeyCO/MeCHOH rutios becomne very
close ail tened to merge.  Plots of . similatly constructed
against % HA) show the MeyCO and MesUHOH cutves to 3
2 mr clowr to cach other up to B0, 1,0 winte they
netge inlo one; cuansequently, analysis cannot be basd on
d. detus. nione but is fessible by simultaneous nweasure.
) mv:nudludd. (hlhb.dndlhdlu.lwonomo
were comstructed permitting the rudnu of the~
Ht'LO and the MeyCHOH contents from » and d., in
ternary mists, contg. not bess than 37 MeyCO. Mcasure-
ments mast be reduced to 15° which h done with the ald
of susiliary noniograns constructesd on the basis of detns. o
ol the temp, coefls, {n both artificial mixta. and in indus-
trial condensutes of catalytic ozkiation of MeyCHOL to
MeCO, the method gve an accuracy of 275 with d. nicus-
ured to 3, and » to 4, decimal digits. N., Thon
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Llwudo fliwtnTy

Thenmal reactions of scetylens. IV. The nature of
the induction period. K. A. Biyuwmberg and D, A, Frank-
Kamenetskif {1 Chein. Phys., Acad. Sci. USSR,

“"Moscaw). J. Phys. Chem. (U.S.S.R.) 21, 1299402

(1847) (in Russlan); of. C..1, 41, 20000, ~Polymcrization
of Cil1gat, e.g., 400° starts alter an induction period I
which is, e.g., 12 min. at 200 mm. Hg. Adifn. of NO
increases T manylold, If duting the Induction peranl
Uity is expanded or compressed, 7 increases, or decreases,
resp.  This is explained by ussuming 3 intermediate
procducts whose conens. differcatly depemd on pressuse.,
These pruducts are unstable at high temp. but survive
freezing in hquid ailr, as the rate of polymienization ol
Gy at, say, 4307 4s not atlected by freeaing and e
beating. J. 1. Wikerman
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1Y, D.

FIANK - ENETLR
n [CRBIORIN
4 .U\‘.ik\".\.\ [yt

"Mhe Formation of Nitric Oxide During Cmbusiion
and Explosions: Part II, Influence of veszek
S1ze ard Combustion Rate,” D. Frank-Kamenetzkiy,
Acadeny of Sciences of the USSR, 17 pp

"Acta Physicochimica URSS" Vol XXII, No 1

tal results are in acocord with thermal
Emﬁegrx regard to combustion with low hydrogen
mixtures and in verious sizes of vessels (1.e..i,
yleld rises with jower combustible content aq
decreases with higher, with inoreasing veese cor
gizes.) Study is made of the influence of wa :
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USSR/ &naineering Jan 17i,8
Hachinery - Construction
Gas Analyzers

"A Catalytic Gas Ynalyzer for Ammonium=Air tixtures," L, G. Urusovskaya, U. A. Frank-
Kamenetskiy, Chernorechensk Chem ¥Words imeni M., I. Kalinin, b pp
"Zavod Labor" Vol XIvV, No 1

Describes tests ccnducted to determine data necessary for construction of an apparatus
permitteng uninterrupted control of amponiwn-air mixture in process of oxidizing
ammonia., Catalytic gas-analyzer used as basis of apoaratus.

PA 61733

Chernorechensk Chem. Factory imeni Kalinin
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"Review of II. A. Frank-Kemenetskiy's Book 'Diffusion and Heat i
h H [ 'PI' :r.i Y
Chemical Kinetics) Uspekhi Khimii, Vol 17, Ho 2, 1648 : snemission 1o
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PARR-CALTIETONTY, D, A,

UBSR/Physics o 4 Jul 48
o~ " Stellar Parturbations
mn Mathematice, Appliea
O -— . .
U.”..onu»wwwnnon Procésses With Large Periods ip Btaras,™
D, a. m.n.mnw..mbemumnm_ﬁﬁ Inst Chem Phys, Acad Sci
= USSR, 31 p,

Dok Ak ek SSSR" Yo IXI, No 2

Author Previously considered 1t necessary to assume
formation of heavy nuclet (or Some such hypothetical
Pcocess) to explain thege Btellar processes. Now
B unnecessary, and that slmple theory
-suggested by Critchfleld and Bethe (Phys Rev, 1338)

11/h9197

.dﬁmw\gﬂnm (Contd)

‘eXplaing alj known facta.
oh mathematical calculation

Jul 48

Explaing Trsasons, baged
3. Submitted 24 Mar 48,
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i Jeaatontye ¥ Sbs nauka i snizn's l., 1949, s. §39-t0,

S0: Letopis! Zhurnal'nykh Slatey, Vol. 7, 1949
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FILWK—KA}*IENETSKIY, D. M,

USSR/Acadeny of Sclences
Chenical Silences May 49

n : J
Annotations on fork Sutmitted in Campetition for the D, I, Fendeleyev Award* 10} pp
"Dok Ak Nauk SSHUE™ Vol LXVI, Fo 1
Among 16 works subnitted for 1949 a ugne terna
vard ares Y. 1.
Color end Chemical Activity of Intracomplex and chogate ;;:;:::n K; Kclmlngezo i:;':g:;
L ]

of the Polarizatdon of Real Folecues, ?
] R
Heat Tranamissica in Chemical Kinet1<;3¢:nd D. H. Frank-Remenetskiy's "Diffusion ond

PA 50/4912
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NK-KAMENETS{IY, D, A.

USSR/Aatz;onomy - Btellar Puisations 11 Sep 51

"Non-Adiabatic Pulsations in Stars," D. A, Frank-
Kamenetskiy

"Dok Ak Nauk SSSR" Vol IXXX, No 2, pp 185-188
Sets up the system of 2 differenti

the pulsation
slders the beh

in phase, with their amplitudes of displacement vary-
ing with distance from the star's surface in egren-
tially different manners. Submitted by Acad N. N.
Semenov 23 Jul 51. ;

—em . 221749

003-3"
APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610



CIA-RDP86-00513R0004136100(.)P3_-_3ﬁ

' USSR/Astronomy - Pulsating Stars 11 Oct 52

"Nonlinear Osec 1llatio

ns in Stars,”" D, A, Frank-
Kamenetskiy

"Dok Ak Raux SS3R" Vol 86, No 5, pp 897-899

From his previous works {cf "Dok Ak Nauk SSSR"
77,385 (1951); 80,185 (1951)) author concludes
Possibility of construction of model of pulsating
star with explitudes increasing toward center
within a peripheral zone a few hundreths of
Tradius wide. Described model reflects type of

re.
and may be arplied ¢
Submitted by Aced N,

"APPROVED FOR RELEASE: 06/13/2Q99 -

lation between amp

1itude. and period of pulsation

0 various. classesg of variables,
N. Semenov 28 Jun 52,
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2. USSR (600)
L, Transcarpathis-Hydrocarbons

7. Curtisite from Transcarpathia, Dokl., AN SSSR 88 no.1, 1953.

Monthly List of Russian Accessions, Library of Congress, April 1953, Uncl.
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Lwanil A ENETIHIY [ DA

. Subject . USSR/Astronomy
card 1/1 pub. 8, 5/16
Author : Frank-KgmsngEgE&zgwpf A

Title . Absorption of Hydrogen and the Correlation of Mass-
Brightness

pPeriodical : Astron. zhur., V. 31-4, 327—_334, J1-Ag 195%

brightness ln parametersl'ﬁf’and/v /i 1s deduced. The
hydrogen stars prevents the
A curve of brightness of a hydro-
mass is constructed and
to stars’of main sequence |
(classes A-K). f nelium stars are above the curve
and points of heavier elements below 1it. 22 formulae,

2 tables, 11 references.
Institution : Instituze of Chemical Physics, Acad. of g¢ci., USSR

Abstract A general theoretical for?xla‘ for, ¢ rrelation of mass-

_Submitted . October 20, 1953
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Card 1/1  Puk, 22 - 11/1;7‘
Authors anlw-] amennts'fLy, ). AL -

T:?.tle - !Mlqaflons near the suri‘aco of st rs

Perlodical : Dok, AN 5551 99/1, L1-43, Hov 1, 1954

&bstract -
c Apnroximate exrressions of the non-adisbatic rulsation state, which may

exist near surfaces of st-rs, are derived. Five reference
uhl" e Russiang , reneas (1935—1952)

Institution : [n titute of Chemical Physics of the Acad. of Scs. of the l».m?

Presented by {_‘\cademician G. A. Shayn, June 10, 195 .

.
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G
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ERANK-WKaMENET S g DA
UsSR/Astronomy = Cephel
fard 1/1  Pub. 2 - 9/k0

Authors  t Frank-Kamenetskiy, D. A.
s D R PRGN AL gy
Fadial velocities of the & Cephei

B il
Title t An analysis of cur

- Perlodical 1 Dok, AN SSSR 99/2, 221-223, Nov 11, 1954

Abstract 1 A quantitative analysis of the curves representing radial velocity variations
of the & Cophei is given. The analysis is accomplished with the help of an
approximated and simplified model of the above mentioned star, Seven refer-
ences; 4-USSR (1937-1954). Diagram.

Institution : Institute of Chemical Physics of the Acad. of Scs. of the JSSR

Presented by: - Academician N. N. Semenov, May 21, 1954
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SOV/124-57-3-2731
Translation from: Referativayy zhurnal. Mekhanika, 1957, Nr 3, p 15 (USSR)

AUTHOR:  Frank-Kamenetskiy, D. A’

TITLE: The Gentral and Peripheral Theory of the Pulsations of the Cepheids
(Tsentral'naya i perifericheskaya teoriya pul'satsiy tsefeid)

PERIODICAL: V sb.: Vopr. kosmogonii. Vol 4, Moscow, lzd-vo AN SSSR, 1955,
pp 136-168

ABSTRAGCT: The fundamental premises of the peripheral and central theory of the
pulsations, of stars are examined. The theory of the central pulsa-
tions assumes that the adiabatic fluctuations occurring near the
center of a star, where energy emission takes place, exhibit greater
relative amplitudes than those in the peripheral zone. For the periph-
eral zone the theory assumes decaying entropy waves. The funda-
mental difficulties of the peripheral theory of pulsation are examined.
The author employs the model of a star that is homogeneous in its
central zone and then obtains a curve of radial velocities which coin-
cides with the observed relationship for Delta Cephei, also the charac-
teristic asymmetry of the radial velocities for typical cepheids at

Card 1/2 values of the relative amplitude which are much greater than thdse
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SOV/124-57-3-2731
The Central and Peripheral Theory of the Pulsations of the Cepheids

actually observed. The latter is viewed by the author as a supplementary proof of
the need for including a peripheral zone endowed with nonadiabatic oscillations

into the investigation. Bibliography: 22 references.
M. L. Lidov

Card 2/2
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SOV/124-57-9-10003
Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 9, p 17 (USSR)
AUTHOR: qFrank-KamenW

TITLE: The Problem of Self-excited Oscillations in the Theory of Variable
Stars (Problema avtokolebaniy v teorii peremennykh zvezd)

PERIODICAL: V sb.: Pamyati Aleksandra Aleksandrovicha Andronova, Moscow,

lzd-vo AN SSSR, 1955, pp 691-716

ABSTRACT: Continuation in a series of communications by the author on the
subject (Dokl. AN SSSR, 1951, Vol 77, p 385; Vol 80, p 897; 1952

Vol 86, p 897. Under the assumption that for all elements of the
mass of an oscillating star the conditions of oscillatory equilibrium
coincide in time, i.e., assuming that there is no phase lag, the fol-
lowing expression is derived for the increment of the vibratory energy

per cycle

: T
AW = [ dM § (1 - =) SE at (1)
v

ormed with respect to the volume

where the first integration is perf
the cyclic integral denotes

occupied by the mass of the star;
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The Problem of Self-excited Oscillations in the Theory of Variable Stars

integration with respect to time over one oscillatory period; T and T, denote
correspondingly the temperature of a given point at a given time and the tempera”
ture of the same point at the moment of its passage through the condition of
equilibrium
’ dE_ - dH

€ — e e—

dt dM

where ¢ is the rate of energy liberation for a unit of mass, H is the heat flux
over the spherical surface containing the mass M. The author assumes that

¢ =g OB H=H_d (0=T/T)

Assuming that the exponents p and q which determine the dependence of ¢ and
H on the temperature y during the oscillatory cycle are constant throughout the
volume of the star and are independent of the oscillatory amplitude and assuming
that at every point of the star the conditions of mechanical and thermal equilibrium
coincide, expression (1) will assume the following form _

3 q-1 _ 3 1q !

q-1

— p-1 q-1 o
Aw—Le§dt{[oo (ﬂo—l)—\) W0,- 1 - ——1 }

Gard 2/4 !
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where L, 18 the equilibrium value of the radiant flux of the star and the indices
0 and 1 refer to the center and the periphery of the star. Tne criterion of stability
obtained from (2) by passing to infinitely small oscillztions and determined by the
sign of AW -oincides with that of Cowling (cf. Cowling T.G., Monthly Notices
Roy. Astron. Soc., 1934, Vol 94 p 768), if assumptions analogous to those made in
the derivation of expression (2) are in duced into the latter. Assuming that

g =
and limiting ¥ - 1to the value of the first term

g-17 A sin wt (4)
the author reduces expression (2) to the following form

1,(a- Ag-1ola- A
aw=2" L ([ AL (p- DA =ATHar DAY - = T =2

w

tro
oA sin wt (3)

(58)

where 1, is the Bessel function of the imaginary argument and 1'0 is its derivative.
Expression (5) shows that the generation of self-excited oscillations is determined
by the distribution of the o litudes along the radius of a star. The
decrease in i i des from the center to the periphery of

a star which according to the au is i ensable to the existence of self-excited
oscillations does not conform to f nonhomologous

Card 3/4
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adiabatic natural oscillations of stars which consists in an increase of the relative
amplitude of the adiabatic natural oscillations from the center to the periphery.
Nevertheless according to the author there is no contradiction here since even an
arbitrarily small nonadiabatic condition of oscillation determines a distribution of
the amplitudes along the radius of a star that is substantially at variance with the
distribution that is characteristic of adiabatic oscillations. As the result of the
author's deductions that the relative amplitude of nonadiabatic oscillations of a star
decreases from the center to the periphery the carbon-cycle conception as the source
of star energy must be abandoned. With such source of energy no star could pos-

sibly be stable. According to the author the liberation of energy in the hydrogen
cycle offers a qualitative possibility of explaining the existence of stable as well as
unstable (variable) stars depending on their internal structure. Bibliography: 12
references.

S. A. Zhevakin
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calkds a m el of the sun hased salely ot reactions of Ha
te; the influence of heavy atams can be treated as  pers
O tuthation.  According ta this saondel, the ceater of the sun
- hail i temp. of 1.241 X 101K, and contalny 18.1% le.
“The introduction of heavy atoms can only increase the
cetitial temp, and the concn, of He.  The principal charac-
teristics of the madel are sensitive te chunges it chen,
catiping (e TV model e theeefore e censidered & posd
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FRANK- RAMENETSKY, D. !\

S AT

. «FSélnr models featurldg enerty . by messs of "
ﬁgm‘rﬁ‘u!e.? . A. anE-Knmex!e il Astrom.
Zhur, 32, 326-37( — TR, Kozyrev,
1\ L. Epstein and L. Motz, A. Reiz, P. Nawr, and F-K. are ‘
H. discissed. The strvcture of a model (especially the d. 1
L' - contn. toward the center) depead on the reluting between |
. the apacity laws for the lnuer and outer regiond. The
% pridelpal charaeteristics of a inodel (the centrul temp. and |
. therute of energy production) are only slightly dependent on
: . e M e - Ld
«chem; tompt. he sun’s centml temp. is 12.3-142 X .
108 °K. By assuming euergy production by the H cyele |

! only, p-decay consts. of 373-4400/scc. werc caled. fur the :
| variou models. : - Cynu Feldan ...
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Hydregen .curvu- on the phase disgrams of stars, Dokl
ne.l:30-33 8 '55.

1,Institus khimicheskey f£isiki Akndem

akalemikem H.N.Semenevym.
(Stars--Spectra) (Bydrogon—-Spoctrl)

LAN SSSR 104
(MIRA 9:2)
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/ Frank-Kamenetskii, D. A. On the spatial amplitude
. ution 0@ -star}? Vogrosy Kosmog. 5. Z
. (1957), 123-148. (Russian. English summary) A

e non-adiabatic oscillation equations are investigated
: for ‘‘quasi-adiabatic” solutions, i.e., entropy wave
/ amplitude small compared to displacement amplitude.
f The entropy wave amplitudes are found to grow without
! bound as the center is approached. The situation is more
! involved for the displacement nmmimdes. It appears that
. there are. circumstances in which these amplitudes
! decrease as the center is approached. '
" R. G. Langebariel (Urbana, m).
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AUTHOR ; Frank-Kamene tekiv. D, A,

TITLE: An Analytical Solution of the Thermal Explosion Problem in

PERIODICAL: ?hurnt)ll fizicheskoy kpimii, 1958, Vo1, 32, Nr 5, Pp.1182-1183
USSR

ABSTRACT;

for & were found by means of a numerical integration, the

humber 2 being obtained ag g result; there remains the question

if this wag an accident, or ifr really g whole~number soly-
tion resulta. Tonnemann ang Cowight (Ref 2) by accident ob-
tained g substitution which makes it possible to deduce the

' ¢ylindrical cage ® the plane one, in which case an equation
Card 1/2 is obtained for both cases; just

as well are obtained the

CIA-RDP86-00513R000413610003-3"
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76-32-5-44/47
An Analytical Solution of the Thermal Explosion Probler in the Case of a
Cylinder
corresponding deductions for each limit condition as well
ag a transcedent equation from which 6, = 2 is obtained.
It ia found that in spite of directly 1ntegrat1ng the equa-
tion for the plane case according to standard methods the
critical conditions in tha cylindrical case are of simpler
character, the characteristics of the solution being carried
out in an essential way by determination of the character-
igtics on the axis, There are 2 references, 1 of which is
Soviet. .

ASSOCIATION: Fiziko~tekhnicheskiy institut y Mogkva
(Mosccw Institute of Physies and Technology)

SUBMITTED : September 26, 1957

Card 2/2 1. Thermodynamics-~Mathematical analysis
2. Cylinders-~Thermodynamic properties
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-AUTHOR: Frank-Kamenetskiy, DeA.., professcr (leoscow) 30v~26--58-8-7/51

Al - -

TITLE: powerful Electric Pulse Chérgea in Cases (Moshchnyye impul'=-
snyye elektricheskiye razryady v gazakh)

¢
PERIODICAL:  Priroda, 1958, N» 8, PP 41-44 (USSR)

ABSTRACT: The Lenin Prize has been awarded tc L.A. Artsimovich and his
coworkers for powerful electric pulse charges in gases. At

temperatures of several thousands of degress thermal ionization
starts, the gas atoms jose their electrons and are transformed
inte plasma in which collisione between cherged particles are
very improbable. mhe effective cTCSS saction of the collision
between charged particles in plasma is inversely preportional
to the square of the temperature. In order to use electric
current for heating plasma. the irteraction of eiectric cur-

rent and a magnetic field is employad. In the conducter in .
which current flows, a pondercmoilr fovoe is scting which 1is

perpendiculaxr ic the direcsion cf the current as well as to

the magnetic field. The currante in twe parailel ccnductors
{ncite a magnetic field which zauses the conductors tc approach
each cther. This force of attraction is= E2/8M where H is the
ternsion of the magnetic fie1d. It is the total of the pon-

deromoter foreas of interacvicn of each of the currents with
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inciteq by the other currents. fhe mag-
@ %the piagna. The temperature of the
€33 1s increaged. v+ is possible to hsat g gas to
very high tsmpsraturas by this method, hecauss electric pe-
siatanoe Plays ne rele in ths The plasma, however,
is net siapia, Once 4 pert:s S8 =23caped from the center
of tha megnetic forpe it cann s beecauge "magnetice
Preasurg hagg decreaseqd, - order (o increass the
0 the plasma it ig ReCssary Vo ing
appiying ancther magnstic rjpie aze
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vava formg moving
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an X-ray and g neutron Tradiation whioh are not due to g nuc-
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Y of the temperature, The describeg
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_ FRANK-KAMENRTSKIY, Devid Al'bortg;;gh; BENYUMOV, O,M., red.; ATROSHCHENKO,

[Obrazovanio khimicheskikh elementov v nedrakh nozd. Moskva,

Izd-vo “Znanie,® 1959, 30 p. (Vsemoiuznoe obshchestvo po

rasprostraneniiu politicheskikh 1 nsuchnykh snanii. Ser,9,

Fizika i khimiia, no.10) (MIRA 12:5)
(Stars) (lueloer reactions) (Chemical elements)
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drodinamike. Riga, 1958.

s trudy Konferentsii.
Pransactions of &

. Konferentsiye PO magnitnoy gl

) Rigs, 1zd-VO

Conference
1,000 coples printed.

Errata sllp inserted.
Akademlye B

Editorial Boerd: D.A. H%K@enetsnj,
Protessor; A.L. Vol'dek, Doctor of Tec
Doctor of Physics and Mathematics;] V.Xa.
Mathematicss V.G. Vitol, Candddate of FPhysics an

and V.Y8. Kravchenko.

Institut Pizikd.

Doctor of Physics and Mathematics,
hnical Sclences, Professor; I.M. Kirko,
Veldre, Candidate of Physlics and
a Mathemsatics; Yu.M.

Sponsoring Agency: sk Latviyskoy 88R,

.
’

A, Qyavinys
s working in the field of magne to-

V-A. Teytel'baum; Tech, Ed.:

ook is intended for physicist
plasma dynemics.

Ed.t

PURPOSE: 1This
hydrodynemice and
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Problems inMnzne b‘ohyﬂrodynmﬂ.dCont o)

COVERAGE: This volume contains the transactions of
June 1958, on problems in applied and theoretical magnetohydrodynamics.

objdcts of the confelence were the investigation of the baslc trends in theo-
retical and applied magnetohydroayna.ndcs » establishing contact between the

people doing researc
the participatlon of theoretical physiciste in pro
magnetohydrodynamice. More than 160 persons from different parts of the Soviet
Union tock part in the conference, and 55 papers were read, Similar conferences
are to be held regularly in the future; the next such conference is scheduled to
be held in Rige in June 1960, In this present collection of the transactions of
the conference, most of the papers and comuents on papers . are presented by the
aathors ‘themselves in an abridged form. The bock is aivided into two parts:
the first part deals with problems in theoretical magnetohydrodynand.cs and plasmé
dynemics, and consists of 35 articles on guch espects of the problem a8 the appli-
cation of magnetohydrodynsmics in sstrophysics (D.A. Frank—l(amenetskiy), magneto-
dyramics and the 1nvestigation of eosmic~ray variatlions (L.1. Dorman)
accelerstion of plasma in a magnetic ple1d (G.V, Gordeyev and A.I, Gubamvs,
gtsbility of shock weves and magnetobydradypamics (A.I. Akhiyezer).
part, consisting of

33 articles,. deals with problems of expe
dynseics, including the application of physical simlation for investigation
n 1iquid metals (I.M. Kirko) and

of electromagnetic processes i the development
1te of Physics of the

of elgctromagnetic punps (P.C. Kiriilov), at the Insti®

80V/3762
a conference held in Rigs,
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Problems in Magne tohydrodynamics (Cont) 80v /3762

Acadenty of 8ciences, Latvian SSR, Beveral articles sre devoted to i{nduction
pumps, electromagnetic crucibles, electromagnetic stirrers for molten metals,
and thelr application in the metallurgical industry including schematic
diagrams of thelr power-supply systems. References are given st the end of
most of the articles.

TARLE OF CONTENTS:
Poreword.

PROELEMS IN THEORETICAL MAGRETOHYDRODYNAMICS
AND PLASMA DYRAMICS

Frank-Knnenetekliy, D.A. The Role of Magnetohydrodynamics and Flasma
Dynamics 1in Certain Problems in Astrophysics

Dorman, L.I. Hagnetohydrodynamics and Research in Cosmic-Ray Variations

Syrovatskiy, 8.1. The Cosmic-Ray Spectrum and the Significance of
Cosmic Rays in Cosmic Gasdynaxics
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Problems in Magnetohydrodynamics (Cont)

Velikhov, Ye.P. The Influence of a Magnetic Pield on the Flow
Stability of a Condycting Fluid

Terletskiy, Ya.P. Certain Problems of the Movement of Rarefied
Plasma in a Magnetlc Field

Sagdeyev, R.L. On Nonlinear Steady Flow of Rarefied Plasma in &
Magnetic feld

Braginskiy,S.I. One Criterion for the Applicebility of Magneto=
hydrodynamic Equations to Plasma

Polovin, R.V, Comments on the Paper

Gordeyev, @.V., and A.I, Gubanov. The Problem of Flasma Acceleration
in a Magnetic Fleld

" Gordeyev, G.V. Comments on the Paper

Porman, L.I., and G.I. Freydman, On the Posaibility of Charged-
Particlz Acceleration by Shock Waves in Magnetized Flasma
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Problems in Magne tohydrodynamics(C ont) 80V /3762

Dorman, L.I. On Charged—hrticl'e‘ Acceleration During Poverful
Tmpulse Discharges and the Collision of Magnetized Clouds

Konyukov, M.V, The Effect of Longitudinal Magnetic Fields on
Electron Temperature in Plasma

Kholev, B.R, Regearch on Certain Characteristics of Plasma of
Yenon and Argon Behind & Powerful Shock Wave

Granovskiy, V.L., K.P. Ryumina, V.I. 8avoskin, and G.G. Timofeyeva.
Investigation of an Electrodynamically Pinched Arc With the Aid of
an Electron-Optical Converter

Akhiyezer, A.I., G.Ya. Lyubarskiy, and R.V. Polovin, On the Stabili-
ty of Shock Waves in Magne tohydrodynamics

Kontorovick, V.M. On the Interaction of Small Disturbances With
piscontinuities and the Stability of 8hock Waves in Magnetohydm&vnamics
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PHASK T BOCK RIPLOITATICH 8ov/3658

Veescyussape satronomo-gecdazicheakoye obatzhestvo

istrononlztescly kalepdact 1940 (Astrercmical Calewdas, 1960) Momcov,
Fizatgis, 1999, 35 p. (Seriems 431 Tezhegodénik) peressnnays
chast', vyp. 63) 7,200 coplen printed.

Zd.r 1.Ye. 2a¥hlin; Tech. Zd.: 5.5, Axhlesow; Editorial Board: P.X.
Baxulin (Resp. E4.), M.M. Dagayev, S.C. Kulsgie, A.G. Mapevich, P.P.
Parenags.

PLAPCSE; Tha book I {atendsd for astresveers arnd gecphysicists and
ptyslelsts interested in astronczical phencmsca,

COTERACE: This ywarbook on mstromry was gezplled t7 a muzbar of Scviet
sclontists rpecialising In several different branctws of astrobety.
The following perscna participated in the werk: L.D. Eovbasruk, who
wrote Lhe chaptars cn ephazerides ¢f the aun wed Moong MoK, Degeyer,
the chazlers on planets, eclipses, physical ecocrdicates of the Sun,
%oon, Kars, and Splter, and the Batallizes of Juplter and Saturni
7.S. Lazarvrskiy, the chaptars cn eptezerides azd tellozeniric lozglitudes
of placets; Ye.G. Dextdov, the chaplers en oceultation of stars and
‘Plarets by the Pown, observaticns ef Palaris end eomputation of coor-

T dtnates <f stars) V.A. Bronatien, t e erapters cn comwtsy ¥.3. Yakhon~

tova, sestions on minor plazatag acd 4.8, Pertve, the chspters on
varieble stars. Tre epperdizas contuln erticles cn recent develop—
ante and events in astroncsy mch as *he lsunching cof the first Soviet
spaze rociet, the 10th Cengress of the Intermaticzal Astrononlcal
Asscolaticn Beld im Moscov in August 1958, develspsaents ln astromosy
in 1958 during the ICI. Trers are I85 refersnces, all Soriet. |

wn-brgcg. D.A. Discussion on tde Origin of Llezents

Leykin, G.A. Yymposiun on the Rerssprung-Russel Dlagras

Sheheglev, PV, EKlsatron Telescopes

y _Bronshids, L4, The Pifts Assombly of the Speclal.Committés on the Imter-"
~ natioral Geophysical Year

Masevich, A.G. Visit to Ubesrvatcries in the United States
Semakin, X.X. The Pecple's Obsarvatory of the Plsat imeni Likhachev

PR ——

skiy, L.T. "Eternal” Calexdar with Table of Lzrar Phasss

——

Avln.a.- Ya.G. 350th Anniversary nngz.ng-noﬂagsgaunﬂ.w'
scope

"7 xPerel!, Tu.G. Annlversarier in Soviet and dorld Astrumory in 1960
Bibliograpey (coupiled by Yu.G. Persl?)
AVAILABLE: E.g eof Congress
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HEER GROTNEY WEIRAREIRNE

PHASE T BOOK EXPLOITATION B80V/3932
Prank-Kamenetskiy, David Al'bqrtovich

'Pizicheskiye protsessy vmutri zvezd (Intrasteller Physical Processes) Moscov,

Fizmatgls, 1959. 543 p. 3,000 copies printed.
Ed.: L.V. amsonenko; Tech, Ed.: Ye.A, Yermakova,
FURPOSE: Thais book is intended for astrophyeicists and astronomers.

COVERAGE: 'The book attempts to show the applioations of modern atomic and muclear
"physics to astrophysics, to give the bases of methods of calculating physical
processes proceeding at temperatures in the order of millione of degrees, and
to show the interrelations between physics and astrophysics. The suthor limits
himself to non-relativistic theory, thus considerably simplifying the explana-
tion of the interaction of radiation with matter, The book is divided into
four parts. Part I reviews the observed data, and discusses elementary theory,
and homogeneous and heterogenecus star models, Part II is concerned strictly
with phyeics and contains vasic theoretical material., In Part YII, the physics
previously discussed is vievwed in the light of the known astrophysical facts.
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AUTHOR:
TITLE:

PERIODICAL:
ABSTRACT:
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S0V/26-59-12-12/45

Frank-Kamenetskiy, D.A., Professor (Moscow)

The Physics of Stars and Nebulae. The Plenary Session
of the Commission of the Astronomical Council of the
Academy of Sciences of the USSR

Priroda, 1959, Nr 12, pp 60-62

The article summarizes papers read at a meeting in
L’vov of astronomers from Moscow, Leningrad, Yerevan,
the Krymskaya astrofizicheskaya observatoriya (Cri-
mean Astrophysical Observatory), Alma-Ata, L'vov, Ab-
astumani and Kiyev. The first meeting dealt with the
non-thermal radiation of star., which has been studied
intensively by the school of V.A. Ambartsumyan in Yere-
van and at the Byurakanskaya observatoriya (Byurakan
observatory), V.A. Ambartsumyan surveyed the nature of
the blue galaxies. L.V. Mirzoyan and M.A. Arakelyan
discussed the continuous radiation of non-stationary
red dwarf stars, such as T I Taurus and pulsating stars.

o
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S0V/26-59-12-12/45

The Physics of Stars and Nebulae. The Plenary Session of the Commi-
ssion of the Astronomical Council of the Academy of Sciences of the
USSR

M.A. Arakelyan and N.L. Ivanova discovered that a
continuous spectrum extends far beyond the limits of
the Balmer series. V.A. Dombrovskiy (Leningrad) read

a report on the polarization of star radiation. At the
beginning of the second meeting, two reports were heard
on the theory of radiative transfer propounded by V.A.
Ambartsumyan and V.V. Sobolev. S.A. Kaplan (L'vov) off-
ered a solution of the problem of the scattering of light
in a medium with a moving boundary. I.N. Minin (Lenin-
grad) gave a complete solution to the question of the

- diffusion of radiation in a semi-infinite medium. V.V,
Porfir’yev (L’vov) describes the results of his many
years of work on the internal structure of revolving
stars. At the same meeting, two astronomers fron Alma-
Ata, I.D. Kupo and Yu. V. Glagolevoskiy, read papers on
:Fhe results of the detailed spectrophotometric Stﬁig/
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S0V/26-59-12-12/45

The Physics nf Stars and Nebulae. The Plenary Session of the Commis-
sion of the Astronomical Council of the Academy of Sciences of the

USSR.

of several stellar spectra. The third meeting was
devoted to the linear spectra of stars. A.A., Nikitin
(Leningrad) surveyed the possible influence of certain
minor physical effects on ionization calculations.
A.A. Boyarchuk (Crimea) reported on the chemical com-
position of B-stars. I.M. Kopylov (Crimea) described
methods and results of determining electronic density
in the atmospheres of hot stars. R.N. Kumaygorodskaya
(Crimea) gave the results from observations of Of-Type
stars. The fourth meeting heard reports on stars con-
nected with nebulae. I.S. Shklovskiy analyzed some
remarkable data, received from rockets, on strong ul-
tra-violet radiation in areas surrounding hot stars.
G.A. Gurzadyan explained the improbably high tempera-
tures ascribed to the nuclei of planetary nebulae as

Card 3/4
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S0V/26-59-12-12/45

The Physics of Stars and Nebulae. The Plenary Session of the Commis-
sion of the Astronomical Council of the Academy of Sciences of the
USSR.

being caused by the synchrotronic radiation of relati-
vistic electrons. D.A. Rozhkovskiy (Alma-Ata) calcu-
lated the dynamics of a collision between a dark dust
cloud and a hot star. M.V. Dolidze (Abastumani) des-
cribed observations on groups of emission stars and
their connection with diffusion nebulae. E.V. Tur-

chaninova (Kiyev) gave the results of a detailed photo-
metric study on the distribution of matter in certain

planetary nebulae.
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AUTHOR; Frank-Kamenetakiy, D. a4, SOV/53-68-3-3/11
TITLE: The Formiygrss 1681 Elemen g (Proiskhozhdeniye
khinjcheskily elementor)
PERIODICAL: Uspekhi fizicheskikh Rauk, 1959, Vol 68, Nr 3,
ABSTRACT s

The theory of t

PP 529-55¢ (Ussr)
th

on of chemica] elementg desoribed by
the empirica] datg concerning the
composition of cosmic matigp

and the distribution of
ig Space, sych a4

are availahig in
It ig explained op the basjg
logarithpi, diagr
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The Forming ¢f Chemical Elements S0V/53~68-3=9/11

the development of thermonuclear reactions are briefly given and
some of their particular features are discussed. ln the following,
the physical conditions in the interior of stars (as e.g. the
sun) are discussed and the theory of hydrostatic equilibrium is
explained in short. In the next chapter the author discusses the
theory of the pre-stellar formation of elements. This theory ie
divided into two parts: the theory of the thermodynamioc equi-
librium and the theory of the capture of primary neutrons. The
Soviet scientist G. I. Pokrovskiy occupied hinself with
investigating, among others, also this problem. The theory of
neutron capture and its verificution is dealt with in
especially great detail. In the next chapters of this paper the
heterog~neous stars (problems of classification, of suriace
temperature, of brightness, of our galactic system (Fig 2), -
the galactic theory by B. V. Kukarkin - the galaxy consists of
a spherical and a flat disk-shaped component - composition ana
properties of these components - theory by P. P. Parenago:

stars with inhomogemeous internal structure (shells) are called
heterogeneous) and the helium reactions are discussed in detail,
The next chapter deals with slow and fast processes of neutron
capture (Figs 5, 6), and the following one with the nucleus
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The Forming of Chemical Elementg S50v/53-68 3-9/11

thermonuclea.r theory of the formation of elementa, the
Scandium ag g4 COSmo-chemiga] thermometer, the irop maximum, the
80~callegd circumvented nuclei (obaydennyye Yadra) - rare
elements, dotted curve in figure 1, as well ag, finally, the
forming of elements in colq 8cceleration Processes ang the

own sgtarg, There arg 7 figures, 1 table, ang
35 references, 10 of which are Soviet,
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v/53-68-4-10/12
AUTHOR: . Frank-Kamenetskiy, De Ae sov/53

TITLEs Bigliography (Bibliogra.fiya.)' )
USSR
PERIODICAL:  Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 4, p 73T (

hcheniya
ves a review of the book "Prevrag
ABSTRACT! gjzm:x;&o;agzr" (Transformations of Atomic Nuclei)_) glished
Gc:l'danakiy, V. and Leykin, Ye. (Price 12 %gg%{esuogcow.
in 1958 by the publishing house of the AS ’
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sov/53-69-1-11/11

AUTHOR: Frank-xamenetskiy, D. A.

-\—.’—-h .
PITLE: Bibliography (B T5TTograt iya)

1959, Vol 69, Nr 1, pp 169-170 (USSR)

PERIODICALS Uspekhi fizicheskikh nauk,

ABSTRACT: At the Publishing House for Foreign 1iterature at Moscow,
the translation of & vook by Bethe and Morrison was published
in 19958, It is entitled nglementarnayé teoriya yadra"
(Elementary Theory of the Nucleus) and was translated from the
English original text by 0. A. Viadimirova (under the

editorship of Ve Be Berestetskiy). The book is reviewad.

APPROVED F :
OR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3



"APPROVED FOR RELEASE:

G I

FRANK—KAMENETSK]Y,JD.Af

n & plasma] Magnitno-
Moskva, In-t atomnoi onergil,
(MIRA 17:1)

[Magnetoacoustic resonance 1
zvukovel rezonans Vv plazme.

1960, 14 p.
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; v.1.;
QUSANOV, V.D.; PATRUSHEV, B.I.; KOVAN, I.A.; GARKUSEA , V.I.;
* FRANK-KJMENETSKIY , D.A.

e oo 4 in studying magneto-
uble electric prov 4 o
ggziaﬁudg'esonance in a plasma} Issled;w‘rgnigv?i;rg;ihn
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. BORODIN, A.V.;

4 A.P.: BLINOV, P.I.; BOLOTIN, V.F.; DORODIN, A.V.; .
AHITRIOY, GAVRIN, P.P.; ZAVOYSKIY, Ye.K.; KOVAN, I.A.; OGOV, télg,

PATRUSPEV, B.1.; PLSKAEV, Yo.U.; RUSANOV, V.D.; SIOLKIN,

C.Yo.; STATGANOV, A.R.; FRANK-KAMENETSKIY, D.A.; CHEREMNVKH,

P.A.; CHIKIN, R.V. et

[Magnetoacoustic resonance in a plasna) Magnito-zvukovol

i 1 60- 23 .
rezonans v plazme. Moskva, In-t atomnoi ener(gli%éA ;37:2) P
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. }
-AUTHOR: Frankaamgpepgk@y,yD.A., Professor (Moscow)
st O 1 W
TITLE: Below Abgolute Zero

PERIODICAL: Priroda, 1960, Nr 3, pp 17-22 (USSR)

ABSTRACT: This ar®icle deals with the concept of negative
tempera‘sures. After a general introduction, the
author nutlines the different temperature con-

cepts found in thermodynamic, statistical,
clagssical and quantum physics. Discussing ne-
gative temperature in statistical physics, he
takes the example of a hydrogen atom and tabulates
its energy levels (Figure 1). He then shows
how conditions of negative temperature can be
obtained by shuffling particles of varying
energy so that their number is greater in the
upper energy levels i
versal of the rela

number creates the state of nega
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S/O26/60/OOO/03/OO4/O47
D001/D006

Below Absolute Zero

(Figure 2). Reconciling this with the thermo-
dynamic temperature concept, the author ex-
plains how the same condition may be created
if the number of energy ljevels is restricted
and an equal distribution of particles at all
levels is achieved. More energy is then impar-
ted to the upper level and negative temperature
arises. Since the transition from positive to
negative temperature occurs through infinity,
it may be deemed that temperatures below abso-
Jute zero are higher thiun infinity (Figure 3) -
a fact which is borne out by the thermodynamic
behavior of bodies at a negative temperature

in that they give off surplus energy even when
out of contact with bodies capable of absorbing
it. The dependancy of the duration of condi- l/{//
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Below Absolute Zero

tions of negative temperature on the speed of
inter-particle energy exchange is discussed and
the author notes that the state of inequilibrium
necessary to negative temperature becomes one
of equilibrium and positive temperature when
there is no external source .~ energy. These
factors have led to new methods of generating
and amplifying electromagnetic waves, based on
the transit of atoms OT molecules from the
higher to the lower energy level and their con-
sequent quantum emissions. Lenin prize-winners
N.G. Bagov and_A.M. Pokhorov / Ref 1_7 used
these phenomena o develop the first molecular
generators and amplifiers. After a discussion
of spin temperature (Figures 4 and 5), the
author describes how negative temperature can I*//

be obtained. The article concludes with a
Card 3/4 summary of the present and prospective use of
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Below Absolute Zero

temperatures below absolute zero, e.g. for

amplification, etc.
1 table, 1 graph and 1 So

There are 4 diagrams,
viet reference.
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8/026 /60 /000/06 /01 /006
AUTHOR Frank-kamenetskiy, D.A,, Professor
—— e
TITLE: A New Victory in the Conquest of Space, The Spaceship and Sclence
PERIODICAL: Prirodn, 1960, No. 6, pp. 3 ~ L
OIEXTs This i3 an announcement of the launching of the spaceship on May

15, 1960, The total weight of the ship without the last stage of the rocket

was 4,540 kg. A specisl detachable airtight capsule weighing 2.5 tons, contained

a load representing the weight of a m and the necessary requisites for his

flight, Data obtained show the accurac?'of calculations the Soviet scientists

made when constructing the spaceship. The launching of the spaceship is the o
beginning of the new sclence of cosmic electrodynamics, It has been found

recently that after an eruption on the sun the rotational speed of the earth

changes, It will also be possible to make observations in the region of ultra-

violet and X-rays outside the atmosphere of the earth, Nuclear astrophysics

will receive data ccncerning the nuclear processes on distant stars at various
stages of their development,
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AUTHOR Frank-Kamenetskiy, D.A,, Doctor of Physico-Mathematical Sclences
TITLE: 1\ Magnetic Fields in the Universe
PERIODICAL: Nauka i zhizn', 1960, No, 6, pp 27 - 31
TEXT: The magnetohydrodynamics, interstellar magnetic fields, radiocastronomy.

the discrepancy between the theories and the actual data obtained on the behaviour
of the magnetic flelds are explained in generally comprehensive terms. Soviet
scientists V,L.Ginzbury, §,B.Pikel'ne1‘ and I,S.Shklovskiy are mentioned having done
great work in the studiles on weak magnetic fields in the Universe, on the theory

of the origin of cosmi: rays and radioastronomy; I,S,Shklovskiy explained the
continuous spectrum of the Crab nebula“f)y synchrotroudc radiation of relativistic
electrons, Explanations are 1llustrated by schematic drawings, There are 7 figures,

Card 1/1
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FRANE-KAMENETSKIY, David Al'bertovich, professor fiziki,

_ . . L] 1] 28 n°'5:5_7 '60.
Waat is the origin of elements Tekh.mol (MIRA 13:7)

(Chemical elements)
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B019/B060
AUTHOR: Frank-Kamenetskiy, D. A.
\~_____.———-———~T-—-—-—“‘
TITLE: Magnetic Sound»in a Three-component Plasma

PERIODICAL: Zhurnal tekhnicheakoy fiziki; 1960, ¥ol. 30, No. 8,
pp. 893 - 898

TEXT: In the introduction, the author discusses the three forms of
damping of _plasma oscillations: 1) damping due to collisions;

(2) ancmalous or specific damping due to the Cherenkov or th2 cyclotron
absorption (for electrostatic oscillations the Landau damping
constitutes a specific case), and (3) damping due to turbulence. In the
present paper, the author restricts himself to the case of damping due %o
collisions, and investigates the same in hydrodynamic approximaticn. It
is shown in a brief discussion that when studying magneto-acoustic
oscillationas in the plasma by considering collisions it is most suitable
to take account of the part played by neutral particles as well. The
author thereforz studies a plasma consisting of electrons, ions, and
neutral particles, and derives the approximate formula (7) for the L///’
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Magnetic Sound in a Three-component Plasma 8/057/50/050/008/002/019
B0O19/B060

magneto-acoustic phase propagation rate by neglecting the gas pressure.
He further obtains relation (15) which describes spatial damping.
Formula 2'16; desoribes the concentration of neutral particles, and
formula (17) determines the transition from the skin effect to spatial

damping at low frequencies in the magneto-acoustic range. There are

LT

2 Soviet references.

SUBMITTED April 9, 1960
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AUTHOR: Frank-Kamenetskiy, D. A.

Y

TITLE: Magreto-acoustic Resonance in the Plasma

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol. 30. No. 8,
pp. 899 - 906

TEXT: The first section of the present paper deals with the high-
frequency heating of a plasma. The transmission of energy from the
generator to the plasma presupposes a good coupling between them. Oriented
resonance oscillations are thereby produced in the plasma, which the
author designates as resonant rises. Since, however, the energy of all
particles moving about in one phase is not usable for nuclear reactionsg
resonance effects must be used for the disorientation of particle motion
which differ in their nature from the resonant rises, These resonance
effects are called here absorption resonances. Working with absorption
resonances, however, is incompatible with the above~mentioned condition
of a good coupling between generator and plasma. Only the magneto-acoustic
resonance has been known as a resonant rise to this day. and the author

Card 1/2 b//lfg

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3"



CIA-RDP86-00513R000413610003-3

T TR

Magneto-acoustic Resonance in the Plasma 5/057/60/030/008/003/019
BO19/B060
investigates it in great detajil. In the second section, the author
studies the magnetic sound and of fars formulas (4) and (5) for the
magneto-acoustic propagation rate, with gas pressure being neglected in
formula {4). The limits of applicability of these formulas are thoroughly
studied, and the number of collisions is especially congidered. In the
third section, the author derives expression (16) for the rescnance
frequency by neglecting the gas pressure, wherein the energy transfer
from the high-frequency circuit to the plasma is greatest. The fourth
section deals with the study of anomalous dispersion and sbsorption, and
finally the limit amplitude and nonlinearity are discussed. Amplitudes in
the plasma in%2rier are shown to grow to infinity in & linear hydrodynamic
approximation. and it is further shown that amplitudes are practically
boundsd ty nonlinearity. The possibility is finally indicated of hsating
& plasma to high temperatures with the aid of a magnetc-acoustic energy
transfer and subsaguent absorption of this energy by phkase resonance.
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ZAVOYSKIY, Ye.K.; KOVAN, T.A.; OGANOV, M.H.; PATRUSHEV, B.I.;
PISKAREV, TYe.V.: RUSANOV, V.D.y-SMOIKIN, G.Ye.; STRIGANOV, A.R.;
FRANK-KAMENETSKIY, D.A.; CHEREMNYEH, P.A.; CHIKIN, R.V.

Magnetoacoustic resonance in a plasma. Zhur. eksp. i tecr. f1is.
39 no.31536-544 S 160, (MIRA 13:10)
(Wuclear magnetic resonance)
(Plasna (Ionized gases))
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tal'noy i teoreticheskoy fiziki, 1960,
Vol. 39, No. 3 (9), pp. 669-679 \

261410

AUTHOR : Frank-Kamenetskiy, Do Ao

TITLE: Eigenoscillations of a Bounded Plasma
PERIODICAL: Zhurnal eksperimen

}

column

TEXT:
surrounded by conductive valls an
longitudinal magnetic field.
charged plasna particles and

for the eigeroscil
the ion cyoclotron frequency are
frequency range. This can be rea
electrons (according to Se Ee
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simple cylindrical waves are obtained.

J situated in a homogeneous, static and
Equations of motion are written down for the
for the current density, and equations for
Boundary conditions are defined
1ations of the bounded plasmé. The frequencies below
designated as the magnetoacoustic

l1ized at a high linear density of
Braginskiy). The dispersion equation (25)
ig represented in dimensionless coordinates (53). Approximate equations
are obtained for low-frequency oscillations o

£ a long cylinder. The

CIA-RDP86-00513R000413610003-3"

I P e it s ot



N hE]

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3

Eigenoscillations of a Bounded Plasma 5/056/60/039/003/019/045
B004/B060

author further studied the excitation of oscillations in the plasma and
the magnetoacoustic resonance. The following results were obtained:

The resonance at eigenfrequencies is characteristic of bounded plasma.
These eigenfrequencies are dependent upon the concentration of the plasma
and upon boundary conditions (thus, also on the geometrical form), The
resonance at eigenfrequencies gives rise to the penetration of Vr/
alternating fields into the plasma (excitation resonance). If, however,
the eigenfrequency of the plasma fits the single-particle resonance, it
is not possible to set the plasma oscillating (absorption Tesonance),
Also the ion and electron cyclotron resonances belong to the latter. They
merely give rise to heating of the plasma surface, because the plasma is
impermeable to these frequencies., The resonances of anomalous dispersion
near that frequency at which the refractive index becomes infinite,
possess frequencies approaching the eigenfrequencies of the unbounded
plasma. The author thanks V. P, Demidov for his discussions. There are

12 references: 7 Soviet, 3 U5,"T German, and 1 Swedish,

SUBMITTED: April 2, 1960

Card 2/2

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3"



CIA-RDP86-00513R000413610003-3

06/13/2000

"APPROVED FOR RELEASE

R

/

4 T

B TH

i o

o964 'Sz t5xdY 10ILIIRALE

<G § PUV 38TAOC ¥

1te3zalazes § pue sa2n21; 01 e3% sasyy *3sezMIBT 83U 207 h«x.»o»uu -y *sl
2uv3y ILOGINE SUL "BI0FTUN Zyaeez sy vaswld euy uj wotIng3IISIP
PISTLITCIEIEIR AL ST Y +Lyqe3epieeod PIT Kipzdex segwaidu} UGTIS
LaaneSCEed 913SNCOU-039AFIT IAFUL 14a 233Tans ‘§ CI*H WI pec3yzep exw
nb s8qs0 ays !EUOTITILIOED 315 srosvosandN ulav-ula!.:auwuco.n
30 Loumendez; IwiRalia M-8 ‘eusIRTITIS 2§5 sa00W-030uleI 193992
«¢ swa Louealeid z04w3eua? #42)

(]
S

7y 3o Louenbazsy Jurnslid 3 83 0 {082
ot e AT D) - U IRIIDSNE SPL SRR L chl
-
2/2 »i®d
OHS9 orste ot
°r gL F re “n..c. _,N *1%ee 0
oo il - o..: ﬁwﬂ A ch_ B
goLe it gor-o'9 T darp tnog -
enZITE 4l - ISUTWIRO W0

Lytesgievuy .Aa} .o....v Louandoa; uo1ioizl> ojucs puw sjuoJjsele =03 Uvew
19233395003 su3 Ldvel 239 63FuINDEI; $IUTLOZeS eyl "eouBLOsEl 233ENODY
~ojeulva sv peasadiesuy SNTIXNT BIUPUOEAL IBIYT IO O samYy 07 PUNO}

eva praty Fuiavusea[v #33 3o epmirldmy et (p1eT3 pt3euls ojyvivisent
33 Jo eFuwy? ® Yila ~{=otIeIIUIDTAD uoxjos(e - 1) nnl-onwo—.m - u)

oo o5t = 5 puw [PRLPTCL u) 80 €59 = ©% 3w -z1a ‘wmpzve oa3 FwY
4283xmd wyo3d eqg (g ©=, _01°8 * 4 *eoy g°¢ = ou ‘axg = 3 ‘a 00f ~ -acuhbv

“m1X® IeqEWIs eRY UP - II ‘SR Wy UO wsqoad - I fxoivisued jys panow sy

N

£
&/t 2w

3° eTwS1e gy acqe sau0 Zesol #q3 tgeqoad 30 satwd snojxes JO 398200
aqo3d 933 acys savidoiriose 2eddn a1y 1{6-% cad1d) peUIEIRO -n-uuo:uunm

»q3 jo oqdsexs uw @9 uacye 8% & *Fud °€ <534 uy wea¥wip INOIYd *q o
ey 'y '21& uT uaous €} Juacarduniay 1ejueagadxs QL .kuuqu.:._-u..nouu-huu
w 3o weind m-{ 833 yita os(v sucp &3da Fuiqesd !woyjwIINESL0D esro33aed
seRIwo eqy e3vEIIes 03 pesn v1om 993014 ata wruepaliom oal uol1o82 1P

sTwe #q3 Uy PIeYNd ap3eudvn Rouanbexz-qZty v puv .ou P1o13 otientym (wu
sros el s33vasiewnb enowua2sTey ® Uy peiwoay £ QITYS sgmowyd us@ozply
..... 22 = us apes FITETBINEVER o3 9I3usIwed IO 3048 W 8 o749 aX3S

wopapayios T
2061 = L6¥i *d4d (1) 9 "ok 6L “10A

o361 ‘IAield Loxooydjiszcay 3 Lou, yeiusaiiadsye (vRINGZ +170180181d
sag02d (¥ITII08TT 0AL JO suwex £
Yosevld v ul souvuossy u«cnnon;-oucnm-x |3 3o uo:ﬂu«uutbnn 12711
T .J-a!.-lu —nusxd S
oy teg +g * . -
&1 A ‘eQENAIVE 1oy *1 ‘uvacy 1 4 ‘aegeniyvd q °A ‘aocuwsng tﬂm.un.a»-

950%/900K
¢20/t00/900/6£0/09/950/5
61988

CIA-RDP86-00513R000413610003-3"

06/13/2000

APPROVED FOR RELEASE



CIA-RDP86-00513R000413610003-3

06/13/2000

"APPROVED FOR RELEASE

¥z vavs

7

0961 ‘¢z t1ady  g3LIINNAS

*0IDUSIFIAL IPTAOL § PUF ‘e[qVl | ‘seindil Q) el9 elaql

*SUOTESNONTDP 203 soXEPnY I 1 pUw jesderur KIY 103 Ayysloawy "y ‘el
Auwyy sxoIne syl "susu(d Jo Fujiveq-jy puv JUIUIEISI #q3 203

ITOIPJUT JO S ITNEII B1HL *ApInisawa wwse(d ey} U} #3WIOI I0308A UOTY
-estaerod eg3 puUv I0108A sama Yy [30Q ‘serwsnbar) uo230194D uoIjdays puw
-uof #4y3 usemisq s} Ldusndel; esogam saws v jo uotirdedoad ey3 ug Ieysy
usao3d 0q PINOI 1T *ey3IvI ¥ uUf uaaAp? L7(¥OiIemnu eJv puw sweiFOT(3080
2O Zequnu ¥ Gl Uaous sie sjusmiIedxe eseqy WOIZ peutEIqO EIINESL eql

»d0oa0(159%0

tyoadew 2uiaor1o; o3 pY ‘Io3vIsued

9502 /3008 esawy Lrwuyprowxyzy us Jo uoyiwdvdoxg
£90/700/900/650/09/950/$ 43 PJulang waseid w Jo sejjzedozg sjdoxyoaks

(24

were

fﬂ\— pawg
Fugpunos & © 3§NOI}D> OTPOUN ey BT pe3wooT ‘sqoid sjjeudws sy wo3x3
a..:._w“- [t qumnuu:.bua 203 weaSutp 3901q syl -sedavyostp £q v-aus“.mv
jou sus uojjuiedc eeoua ‘a Q05 PUY o8s/3K 62 QITA 2oysisued Suppanos .-.n“
poonpold elsa seava pextaviod-eunid eyl | °jeg Ut usat? s3 juensFuw. :
{wiusujasdrs egy ;o w03IdTI008P PETIFIEp ¥ °U0TIEITH 03 v~M= v«uman
sy} Q3TA PEPIoUTCO PRetS dTjeudvs Aousnbazz-yig ogl *2epuytko -“u
uy (A% 01 ‘oes/ox 0§) 303vieusd UOFIETFUOT U jO guvew Lq pejwasced sva
(Pawa oi'g) ¥ 1d weFoaply sul * B PIOTJ s33eufen oyjeisisend -gcaow”.“on
""e uj pejwooy ¥y o3 ‘uwnioo vwewyd eo3apusiho ¥ uj ssava Iyjeudve
-01308T8 o uotpie?edoxd egy jo ooy yiesauy uo jxodex v 3 #TUL  IXII

1051 -~ €05k 48 *(z1) 9 °of ‘6 104
16961 *TATeTs Loameyoriazosy £ou, Twinsxiaedexe TFOINYZ +IYIIGOIEIL

eawy Livuipioviixy uw
30 uoljeRedoxd eqy FupIng wRewid ¥ JO sajjaedozg 91do330340 ITILIT
I
———— Y q .»«x-unnwarunnuh rcsourny
=24 tARQOTAVS ‘v T ‘uwwac} ‘°q ‘A ‘aouveny °°I °g AwysnIysg sia)ihde]
&°A QOTAVS 1167 .m 2
€90/¥00/900/680/09/950/% .
/ ~otyse

e

CIA-RDP86-00513R000413610003-3"

06/13/2000

APPROVED FOR RELEASE



"APPROVED FOR RELEASE: 06/13/2000

AP

CIA-RDP86-00513R000413610003-3

R 1 v )

ram;x_gy&mggwa ., professor (Moskva )

Priroda 49 no,8:86 Ag 160,

Peating the theory of relativity. (MIRA 13:8)

(Relativity (Physics ))
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ter waves® by J.J.Stoker.

“Ya
Wave theory and its applications ( o v b g Ag 160.

Eeviewed by D.A.Frank-Kamenetskii). A A 1358)

(Vaves) (Stoker, J.J.)
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gtate of Matver Moscow,gosabomizdax, 1961, 131 P Errata
ies printed.

12,000 cop
N. A. Vlasova.

slip inserited.

A. F. Alyab'yev;

Edovi

PURPOSE: This book 1s intend
non-specialists and gtudents intereste
trolled thermonuclear reactions and pl

Tech. Ed.?

ed for englneers, scientific workers
d in problems of con-

asma acceleration.

plasma physics as
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pook contains the
considering the plasma 88 the mo
and as geveloped by

conducting medium (magnetic hydrodynamics),
jndividual charged particlee

studying the motion and collislons of

(physical . jnetics). oscillations, 1nstability, com—

pression an agnetic fields, and acceleration
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are analyzed with regard tO application. Formu
The author thanks Se I. Braginskiy,

simple cases only.
card 1/8

COVERAGE: The
developed by

APPROVED FOR
RELE :
ASE: 06/13/2000 CIA-RDP86-00513R00
- 0413610003-3"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413610003-3

S SRR 2N RTINS B
e PR Y T

‘Plasma, the Fourth(Cont.,) Sov/5877
A. A, Vedenov, E, P, Velikhov, V. P. Demidov, E. K. Zavoyskiy,
B. B. Kadom%sev, I. A. Kovan, V, I. Kogan, M. A. Leontovich,
B. I. Patrushev, L. I. Rudakov, V. D. Rusanov, R. Z. Sagdeyev,
and V. D, Shafranov for their advice, and T. D. Kuznetsova for
the 1llustrations. There are no references,

TABLE OF CONTENTS:

From the author

Plasma - fourth state of matter

How plasma 1is obtained

Plasma diagnostiics

Quasineutrality and separation of charges

Polarization of plasma
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AUTHOR3 Frank-Kamenetsky, D.A., Professor

———— —

TITLE: The Physics of Space and Time
PERIODICAL: Priroda, 1961, No. 1, pp. 17-24
TEXTs The article explains some current conceptions of the physics

of space anid time and the relation between the geometric and the guantum
theories in this respect., There are 7 daigrams and 3 Soviet references.
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(Particles (Nuclear physics))
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1

gintic magnetic field. This method makes it possible to use clectron and
jon-cytlotron or nmapgnetosonic regonnnees. 1ne latter meinod is nok
1intted az to the attainable plaamn conceatration. It mawas uge of

g snetogonie oncillationn of a linited plasza volume,, and (rom she theory
of ‘tucse oscillations it followa that the velocity amplitude of the
acimuinal eleciron drift is given by V.= mV/mi (1), =here v denoteg ihe

veloaity amplitude of the rudial plosma motion. Tor the winotic elaciron
o .
enoxicy onc¢ huo w f .

—— e
wiwe ARMe

3 I

H
) e’ H
where HO jatic-tes the strength of %ne gtotic magnetic field, &1 ‘the
amplisude of ihe nlternating pagnetio field, a%d ¢ its freguencyj Q% and mi
; .

are the-electiron 0% 1on cyoclotron frequencies, sagpectively, and A,
- e 2 . N - : : .

denot2n the electron cercentrations. Iodizntion oy roiinl zagnetic sound

iy posaible if ite energy ir 4igher than the ionlzation energy. It is

obvioua that the required applitrde of the allernating s1p1d in the higher,

the nigher are tne concentrghion re sizongth of the stntic. field. with a

gard 2/%
o
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glven amplitude of the h-f field % urd o given placma concontration, there
oxista @ threohold H¥ of the gtatio field gtrength nhove ahich fonization
#111 not bo poasible any longer. BY inavoaning tho amplitude of the h-{
fiold, the atrength of the atatie fivld and the attnlnable plaaud
concontration can be extended infinitely. In a atrong gtatic [leld,
howover, a very atrung altornating fiold 1w roquirad for obtaining high
concentrations by radisl magnetie gound. Ionization by ungnetic gound

hag teer oboerved experimantully in a quuui-ntutio field in gevarsl
i{nstallaticons. Effective jonization ocourred both bolow and above the

hybrid rrequency, rasulting in concentrations of more than 10 7 o@ ~-

. Mhe fonization had the naturs of resonance and was alwnys ncooppaniod

by the wenatration of an alternating field into the plasma. Fig. 1 showd
resonante ion vy a h-T magnetic field with un inorease of the
qunai-ututio ragnetic field in tioe. By blanking o 3-cm probe signal it

sag possible to indicate @ goncentration higher than 1012 cm-i. The
penetration of an external h-f fleld wag obgerved by meansd of a magnetio
probe jntroduced into ithe diuncharge Bpace. in fields larger than H*,
concentration dropped conajderably. It could be shown that in experiments
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Magnetooonio method.ss

w{ith a qunal-atatio magnetic field,
earn be explained by
lawer than tha esperimental ones,
ennily
to longitudinal aurrenta which are
ars not sompletely radial.
the model of a plasma source »}th mugnatosonic
aomas from the souroe which
the field into a mensuring volumo.
¢olumn having
obtained in the mennsuring volume at
gznerator of & kw. The experimentu
in weak magnetiec fields where the drift motion

electrona, which is suffioiently high for jonization.
7 Soviet-bloo and 1 non-Soviet-bloa.

arnd 8§ references:

tha English-language publication reado as followe:

Nature, 181, 217 1958.
SUBMITTED: July 21, 1960
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B* is a linear function of .
forzula (3). The onlculated valuen of K% are somewhat
$,e., lonizat

than would huve bheen expected from the drift.
due to the fact that the oacillations

Paned vn thesu reaulta the authors deaf;ned

fo placed in o magnotio fiold and flowms nlong
In previous experimenty
a dinpeter of 6 om ard A concentration of 101é
a rated power of the fonization

were made nbove the hybrid frequency,

TR

22170

This i

ton can be achieved more
Thia can ba aacribed . N

fonization. The planma
a plaama
cn~/ %A8

imparto energy to the
There ara 4 figureg
The reference O

P. C. Thonemann et al.,
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Bypassed Nuclei '

PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol, 38, No. 1,
ppu 91 - 98

TEXT: The astrophysical theory of the origin of elements
(Burbridge et al - Refl, Frank-Kamenetskiy - Ref. 2 and ]
Lavrukhina - Ref. 3), according to which chemical elements O(
are formed as a result of thermonuclear reactions during the
outbursts of supernovae, has progressed considerably in recent

years. An important problem of the theory is the explanation

of the origin of bypassed nuclei, i.e. nuclei which have an

excess of protons and do not lie in the path of neutron

capture. For Z 3 30 the abundance of all the bypassed

nuclei is lower than the abundance of the neighbouring nuclei,

which do not lie in the path of neutron capture, by appro<imately

two orders of magnitude, This is generally accepted as an

argument in favour of the fact that the principal mechanism of
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(p, n) and (p, 2n) Reactions and the Origin of Bypassed
Nuclei

nucleogenesis for Z > 30 is a sequence of neutron-capture
and p-decay processes. However, if the bypassed nuclei

play only a secondary role in nature then an analysis of the
possibie ways in which they can be formed will producze
particularly valuable information for -tho theory of the origin
of elements., The neutron capture process is not very
dependent on the physical conditions. Bypassed nuclei, on the
other hand, should be produced in more energetic processes
which can only occur under more sharply defined conditions.

in order to approach objectively the problem of the origin of
bypassed nuclei, the present author considers all the possible
nuclear processes which can lead to their formation from the
parent nuclei which lie in the path of neutron capture. These
processes are shown schematically in Fig. 1. The dotted

1ine shows the path of neutron capture, The nuclei
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